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ABOUT THE RESULTS OF LABORATORY TESTS
OF THE BIOLOGICAL DRUG ACTHAROPHYT
ON DIFFERENT SPECIES OF ARTHROPOD PESTS

Abstract. The article presents data on laboratory testing of the efficacy of the Actarofit, a new biotechnological
insectoacaricide of contact action, from a group of avermectins against several species of pest arthropods from
different orders - an imagines of a painted bug Eurydemaornata(Linnaeus, 1758) (Hemiptera, Heteroptera, Penta-
tomidae), great green bush-cricketlarvae Tettigoniaviridissima(Linnaeus, 1758) (Orthoptera, Tettigoniidae), larvae
ofGomphomastaxclavata (Ostroumov, 1881) (Orthoptera, Eumastacidae)and Chorthippusapricarius (Linnaeus,
1758) (Orthoptera, Acrididae),imago of healer-beetle Ulomoidesdermestoides(Fairmaire, 1893) (Coleoptera, Teneb-
rionidae), wax moth caterpillars Galleria mellonella(Linnaeus, 1758) (Lepidoptera, Pyralidae), as well as blood
sucking ixodid tick HaemaphysalispunctataCanestrini and Fanzago, 1877 (Acari, Ixodida, Ixodidae).The most
resistant to the effects of Actarofit among the tested pest arthropods are the painted bug Eurydemaornata (Linnaeus,
1758), the wax moth caterpillars Galleria mellonella (Linnacus, 1758) and the healer-beetle Ulomoidesdermestoides
(Fairmaire, 1893). The larvae of the great green bush-cricket Tettigoniaviridissima(Linnaeus, 1758), Gomphomas-
taxclavata (Ostroumov, 1881) and Chorthippusapricarius (Linnaeus, 1758), as well as the imago of the blood-
sucking ixodid tick, HaemaphysalispunctataCanestrini and Fanzago, 1877, were the most susceptible to drug effect.
Possibly this difference is largely linked with the thickness of the chitinous cover of the studied objects, which to
some extent protects them from the effects of Actarofit. Based on the obtained results, it can be said that the
biological drug Actarofit may be used for treatment against the wax moth, but with measures to prevent application
of the drug on imago and larvae of bees. It can also be used against various pests of agriculture, and some
bloodsucking arthropods. But it should always be taken into account that the sensitivity of the pest object to the drug
action.

Key words: Aktarofit, avermectins, biological drug, pest arthropods, insects, blood-sucking ticks, protective
measures, ecologization, agriculture.

Introduction. Modern methods of pest control in agriculture are still widely used chemical insec-
ticides. This is mainly due to the fact that the widespread use of chemical insecticides due to economic
necessity, and today biological control methods, are less effective comparing to chemical means of
protection. High impact speed and efficacy are their advantage. Despite this, pest insects are often able to
produce resistance to insecticides, which is expressed in changes in cover permeability, detoxification and
changes in sensitivity to insecticides. The undoubted disadvantage of chemical insecticides is also the
impact on non-target species of arthropods, as well as accumulation in the soil, plant and animal tissues.
As a result of the increasing use of chemicals in plant protection, an enormous amount of various
chemical compounds enter the environment. There is evidence that pesticides used in agriculture are able
to act as mutagens, causing cytotoxic and negative genetic effects [1-3, 7-9, 22]. Biological drugs, in




Hzeecmus Hayuonanvnou Axademuu nayk Pecnyonuku Kazaxcman

particular, neurotoxic compounds such as avermectins, can serve as an alternative means of environ-
mentally friendly plant protection. Avermectins - antibiotics, insecticides, acaricides and nematicides with
a 16-membered macrocyclic lactone ring, referring to macrolides, are a product of the vital activity of
actinomycetes Streptomyces avermitilis (ex Burget al., 1979) Kim and Goodfellow, 2002 (syn. Strepto-
myces avermectinius Takahashi et al., 2002).

In 1984, their synthetic forms were obtained. The principle of action is that they stimulate the release
of gamma-aminobutyric acid (GABA) from the nerve endings and increase the connection of GABA with
receptor sites on the postsynaptic membrane of muscle cells. This leads to blocking the transmission of
nerve impulses, resulting in paralysis and death. The effectiveness of avermectins is very dependent
on temperature, for example, when it decreases from 24 to 17°C, toxicity to spider mites decreases by
7.6 times, and when increased to 32°C, it increases by 4.8 times.A big advantage of avermectins is their
low toxicity to mammals and humans, non-toxicity to earthworms, as well as to plants, rapid decompo-
sition under the action of sunlight without the formation of toxic residues. Avermectins are not absorbed
by the roots of plants from the soil and do not accumulate in them [10-21, 23, 24]. The authors asked
about the possibility of using avermectins against various pests of agriculture in the Republic of
Kazakhstan. For this purpose, Aktarofit was chosen - a new biotechnological insectoacaricide of contact
action for the destruction of pests of agricultural, ornamental, forest and fruit crops (produced by
“Enzim”, Ukraine). The active basis of the drug is a complex of natural avermectins of groups B1 and B2,
at a concentration of 0.2%. The introduction of such drugs is fully consistent with the tasks of transfer and
technology adaptation and improving the environmental friendliness and competitiveness of Kazakhstan’s
agricultural products, set by the President of the Republic of Kazakhstan N.A. Nazarbayev in his annual
message to the people in 2018.

Material and methods. As a model object, we used various species of pest arthropods from different
orders - imago of a painted-bug Furydemaornata (Linnaeus, 1758) (Hemiptera, Heteroptera, Pentato-
midae), great green bush-cricketlarvae Tettigoniaviridissima (Linnaeus, 1758) (Orthoptera, Tettigoniidae),
berry grasshopper larvae Gomphomastaxclavata (Ostroumov, 1881) (Orthoptera, Eumastacidae) and
Chorthippusapricarius (Linnaeus, 1758) (Orthoptera, Acrididae), healer-beetle imago Ulomoidesder-
mestoides (Fairmaire, 1893) (Coleoptera, Tenebrionidae), great wax moth caterpillars Galleria mellonella
(Linnaeus, 1758) (Lepidoptera, Pyralidae), as well as the bloodsucking ixodid tick Haemaphysalis-
punctata Canestrini and Fanzago, 1877 (Acari, Ixodida, Ixodidae).All insects, except for the last two
species, were captured in nature with the help of a butterfly net and manual collection by employees of
LLP Zh. Zhiembaev KazRIPPQ. The healer-beetle and the great wax moth were artificially bred under
laboratory conditions in the insect of the M. Aykimbaev KSCQZD. Accordingly, experiments on species
taken in nature were made in the laboratory of biotechnology of LLP Zh. Zhiembaev KazRIPPQ, while
over artificially bred - at the insectary of the M. Aykimbaev KSCQZD, where the drug was transferred
according to the oral agreement between the performers. The drug was diluted by us in a concentration of
1%, at a ratio of 400 ml of ordinary running water with the addition of 4 ml of avermectin. After this, the
solution was applied to the bottom of Petri dishes or a plastic glass with a volume of 1 liter for the
experimental group, while for the control groupwater was used. Exposure for both experimental and
control groups was 1, 2 and 5 minutes. The exposure for the control group was the same time with the
addition of water. It should be noted that for each group of tested insects, 3 replications were carried out.

In order to calculate the average time after which the full immobilization of pests occurs upon contact
with the drug, time was counted on a stopwatch, immediately after the insect was treated.

The treated insects were placed in a clean Petri dish or plastic cup and checked on the following days
after contact with the drug, in case of any surviving individuals could be found.

Research results. The pests used for the experiments are shown in figures 1-7. Below (tables 1-6)
are the results from which it is clear that 1% solution of the drug Actarofit has 100% effectiveness against
all species of pest arthropods used in the laboratory experiment.
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Figure 1 —
The painted bug Eurydemaornata (Linnaeus, 1758)

Figure 2 —
The larva of the great green bush-cricket
Tettigoniaviridissima (Linnaeus, 1758)

Figure 3 —
The larva of Gomphomastaxclavata (Ostroumov, 1881)
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Figure 4 — Figure 5 —
The larva of Chorthippusapricarius (Linnacus, 1758) Healer-beetle Ulomoidesdermestoides (Fairmaire, 1893)

Figure 6 — Figure 7 —
Great wax moth Galleria mellonella (Linnaeus, 1758) Bloodsucking ixodic tick Haemaphysalispunctata Canestrini
and Fanzago, 1877

As can be seen from the data in Table 1, the painted bug Furydemaornata (Linnaecus, 1758) — a pest
of cruciferous crops, died completely 20 minutes after the treatment with Aktarofit.

Table 1 — The results of the test of Acarofit on the painted bug Eurydemaornata (Linnaeus, 1758)

Date Experiment Control
3 min 7 min 10 min ISmin | 20 min | 3 min 7 min 10 min 15 min 20 min
16.05.2019 8 4 3 2 0 10 10 10 10 10
17.05.2019 0 0 0 0 0 10 10 10 10 10
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100% of a great green bush-cricket larvae Tettigoniaviridissima (Linnaeus, 1758) a multiple eating
pest died 15 minutes after treatment.

Table 2 — The results of the test of Aktarofit on the great green bush-cricketlarvae Tettigoniaviridissima (Linnaeus, 1758)

Experiment Control
Date
3 min 7 min 10 min | 15min | 20 min 3 min 7 min 10 min 15 min 20 min
16.05.2019 6 4 2 1 0 10 10 10 10 10
17.05.2019 0 0 0 0 0 10 10 10 10 10

Larvae of berry grasshopper Gomphomastaxclavata (Ostroumov, 1881) and Chorthippusapricarius
(Linnaeus, 1758) (Orthoptera, Acrididae) - a pest of fruit crops and medicinal plants, were even less
resistant than the previous 2 insect species. Their 100% death occurred 10 minutes after the treatment with
Aktarofit (table 3).

Table 3 — Results of the test of Aktarofit on the Gomphomastaxclavata larvae (Ostroumov, 1881)
and Chorthippusapricarius (Linnaeus, 1758) (Orthoptera, Acrididae)

Experiment Control
Date
3 min 7 min 10 min 3 min 7 min 10 min
16.05.2019 4 2 0 10 10 10
17.05.2019 0 0 0 10 10 10

Data on the efficacy of Acarofit against the wax moth - a pest of beekeeping [4], and the healer-
beetle, a pest of stocks, are given in tables 4, 5. We found that the average time beforethe total immo-
bilization of the wax moth larvae was 228.02 seconds, the maximum 405.82 seconds, and a minimum
104.26 seconds. While the same indicator for the imago of the healer-beetle was 36.86 seconds, 68.18 se-
conds, and 25.04 seconds respectively. Differences were found in the reactivity of both species for the
drug, it was found that the imago beetles had the stage of excitation almost immediately after they were in
contact with the drug, while the wax moth larvae reacted much later (about 1 minute). Probably, the
differences in sensitivity and time before the total immobilization occurs consisted in the species specific
resistance of insects, as well as their body weight. However, this aspect was not studied by us in this

study.

Table 4 — Results of the test of Avermectin on the great wax moth caterpillars Galleria mellonella (Linnaeus, 1758)

Experiment Control
Date
1 minute 2 minutes 5 minutes 1 minute 2 minutes 5 minutes
16.04.2019 3 3 3 3 3 3
17.04.2019 0 0 0 3 3 3
Experiment Control
1 minute 2 minutes 5 minutes 1 minute 2 minutes 5 minutes
17.04.2019 3 3 3 3 3 3
18.04.2019 0 0 0 3 3 3
Experiment Control
1 minute 2 minutes 5 minutes 1 minute 2 minutes 5 minutes
18.04.2019 3 3 3 3 3 3
19.04.2019 0 0 0 3 3 3
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Table 5 — The results of the test of Aktarofit on the imago of the healer-beetle Ulomoidesdermestoides (Fairmaire, 1893)

Date Experiment Control
1 minute 2 minutes 5 minutes 1 minute 2 minutes 5 minutes
16.04.2019 5 5 5 5 5 5
17.04.2019 0 0 0 5 5 5
Experiment Control
1 minute 2 minutes 5 minutes 1 minute 2 minutes 5 minutes
17.04.2019 5 5 5 5 5 5
18.04.2019 0 0 0 5 5 5
Experiment Control
1 minute 2 minutes 5 minutes 1 minute 2 minutes 5 minutes
18.04.2019 5 5 5 5 5 5
19.04.2019 0 0 0 5 5 5

100% of blood-sucking ixodic tick HaemaphysalispunctataCanestrini and Fanzago, 1877 died 10
minutes after treatment with Actarofit(Table 6).

Table 6 — The results of the test of Aktarofit
on the blood-sucking ixodic tick Haemaphysalispunctata Canestrini and Fanzago, 1877

Experiment Control
Date
3 min 7 min 10 min 3 min 7 min 10 min
16.05.2019 2 1 0 3 3 3
17.05.2019 0 0 0 0 0 0

Discussion of research results. As can be seen from the obtained results, the painted bug Euryde-
maornata (Linnaeus, 1758), the great wax mothcaterpillar Galleria mellonella (Linnaeus, 1758) and the
healer beetle Ulomoidesdermestoides (Fairmaire, 1893) have the greatest resistance to the effects of
Actarofitfrom tested pest arthropods. The larvae of the great green bush-cricket Tettigoniaviridissima
(Linnaeus, 1758), Gomphomastaxclavata (Ostroumov, 1881) and Chorthippusapricarius (Linnaeus,
1758), as well as the imago of the blood-sucking ixodic tick Haemaphysalispunctata Canestrini and Fan-
zago, 1877 proved to be most susceptible to the effects of the drug. It can be assumed that this difference
is largely due to the thickness of the chitinous cover of the studied objects, which to some extent protects
them from the effects of Actarofit. Based on the results obtained, it can be said that the biological drug
Actarofit may be used for treatment against the wax moth, but with measures to prevent the ingestion of
the drug on the imago and the larvae of bees. Also, it can be used against various pests of agriculture, and
some bloodsucking arthropods. But, the sensitivity of the harmful object to the action of the drugshould
be taken into account.

Findings. Thus, the drug from the group of avermectins Actarofit can be used against various pests,
for example, true bags, which are found quite a lot on food crops [5, 6]. In addition, the high efficacy of
this biological drug against the blood-sucking ixodic tick, Haemaphysalispunctata Canestrini and
Fanzago, 1877, is of great interest. This species is a grazing three host parasite. Imago feed on mammals
(several dozen species), larvae and nymphs can also feed on birds and reptiles. The vector of causative
agents of Qfever, Crimean hemorrhagic fever, tick-borne encephalitis, tularemia, Lyme disease, etc.,
which is of great sanitary and epidemiological importance. Therefore, the effect of Aktarofit on this tick is
important not only in the field of plant protection, but also to ensure epidemiological well-being.

Source of research funding. The work was prepared as part of the implementation of the projects of
the Ministry of Agriculture of the Republic of Kazakhstan BR 06249249 "Development of an integrated
system to increase productivity and improvement of farm animals breeding qualities, using the example of
BayserkeAgro LLP" under subproject 2 "Improving the technology of cultivation and harvesting of forage
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crops" and BR 06249206 "Transfer, adaptation and the introduction of advanced technologies for the
control of quarantine and especially dangerous pests to ensure the phytosanitary safety of the agro-
industrial complex of the Republic of Kazakhstan"for task 3 "Biological control of herd species of pest
locusts using GIS technologies".
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AKTAPO®UT BUOJIOTUAJIBIK ITPEITAPATBIHBIH
OPTYPJII 3UAHABI APTPOIIOATAPFA APHAJIFAH
3EPTXAHAJIBIK 3EPTTEYJIEPIHIH HOTHU/XEJIEPI TYPAJIBI

AHHoTauMs. Makanazia op TYpJIi OTpsSATapAaH 3USHIB OyBIHASKTHUIAPABIH OipHEIIEe TypiHe Kapchl aBepMEeK-
TUHJAEP TOOBIHAH KOHTAKTIJII 9Cep €TETIH KaHa OMOTEXHOJIOTHSUIBIK HMHCEKTOAKAPHIMI - AKTapo(GuT THIMIUIITIH
3epTXaHabIK TECTUICY OOMbIHINIA aepeKTep Keatipiteni — kaunana Eurydema ornata (Linnaeus, 1758) (Hemiptera,
Heteroptera, Pentatomidae), Tettigonia viridissima (Linnaeus, 1758) (Orthoptera, Tettigoniidae), Gomphomastax
clavata (Ostroumov, 1881) (Orthoptera, Eumastacidae) sxoHe KoHbIp casik mieriptke Chorthippus apricarius
(Linnaeus, 1758) (Orthoptera, Acrididae), Ulomoides dermestoides (Fairmaire, 1893) (Coleoptera, tenebrionidae),
Galleria mellonella (Linnaeus, 1758) (Lepidoptera, Pyralidae), connmaii-ax KaH COpPFBIII HKCOJA KEHECiHje
Haemaphysalis punctata Canestrini and Fanzago, 1877 (Acari, Ixodida, Ixodidae). CeiHanraH 3usHIBl OyBIHASK-
TapnaH AKTapo(uT ocepiHe eH KOoraphl Te3IMILTIKKe OosuFaH Kanaana Eurydema ornata (Linnaeus, 1758), Galleria
mellonella (Linnaeus, 1758) xxone Ulomoides dermestoides (fairmaire, 1893) Gamayer3gapsl me. Kyprrap sxachur
wekuiek Tettigonia viridissima (Linnaeus, 1758), wunek ouenep Gomphomastax clavata (Ostroumov, 1881) sxoHe
KoHbIp kepek Chorthippus apricarius (Linnaeus, 1758), conpaii-ak MMaro KpOBOCOCYIIETO HKCOJOBOIO KeHe
Haemaphysalis punctata Canestrini and Fanzago, 1877 xancaHpI3, eH ce3iMTal ocepiHe mpenapar. MyHnail aisip-
MallbUIBIK KO01HECe 3epTTelNIeTiH 00BbEKTUIEP/IH XUTHH KaObIHBIHBIH KaJIbIHJIbIFbIHA OaiIaHBICTBI OOIYBl MYMKIH,
ol onapapl AKTapo(UTTIH OCepiHEH KOpFaiiibl. AJIBIHFAH HOTHIKEIEPAl HEri3re aja OTBIPHIN, OHOIOTHSIIBIK
AxrapoduT npenaparbiH O0anaybl3 OajblHa Kapchl OHIEY YIUIH mMaijanaHyra Ooiajpl, Oipak IpernapaTTblH UMaro
MeH 0aJl apajapbIHbIH JIMYMHKAJIApbIHA TYCYiHIH alJIbIH aly jKeHiHzeri mapanapMed Oipre. CoHpaii-aK OHBI aybul
IAPYaIlbUIBIFBIHBIH OPTYPIIi 3USHKECTEPiHE XKAHE KeiOip KaH copaThlH OybIHASKThUIAPFa KApChl KOJIaHyFa 00Iabl.
bipak Oy pette 3usHABI 00BEKTIHIH IPETapaTThIH 9CEPiHE CE3IMTANBIFBIH MIHIETTI TYPJIE €CKepy Kepek.

Tyiin ce3nep: Axrapodur, aBepMEKTHHIACP, OWONOTHSIIBIK TIpETapar, 3USHAB OyBIHASKTBUIAP, XKOHIIKTED,
KaH COpaThIH KeHeJep, KOpFay Iapajiapbl, SKOJOTH3aLHs, ayblT apyallbUIbIFbL.
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'TOO Kazaxckuii Hay4HO-HCCIIe10BaTEeIbCKMI HHCTHTYT 3alliThl M KAPAHTHHA PACTEHHIT
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O PE3VJIbTATAX JIABOPATOPHBIX HCIIBITAHUM BUOJIOTHYECKOI'O IIPEIMTAPATA
AKTAPO®UT HA PA3JIMYHBIX BUJAX BPEJHBIX YWIEHUCTOHOI'NX

AHHOTanusi. B crathe npuBOIATCS IaHHBIE 1O JIaADOpaTOpHOMY TeCTHpOBaHUIO dddekTuBHOCTH AKTapodu-
Ta — HOBOTO OMOTEXHOJOTHYECKOTO MHCEKTOAKAPUIMIA KOHTAKTHOTO JEHCTBHUS U3 TPYIIbI ABEPMEKTHHOB MPOTHB
HECKOJIBKUX BHJIOB BPEHBIX YWICHHCTOHOTHX U3 PA3HBIX OTPS/IOB — MMAro pasykpaiieHHoro kiona Eurydemaornata
(Linnaeus, 1758) (Hemiptera, Heteroptera, Pentatomidae), nuunHOK 3eneHoro kysHeuuka Tettigoniaviridissima
(Linnaeus, 1758) (Orthoptera, Tettigoniidae), auunHOK srogHOW KOOBUIKM Gomphomastaxclavata (Ostroumov,
1881) (Orthoptera, Eumastacidae) u Oyporo kouska Chorthippusapricarius (Linnaeus, 1758) (Orthoptera, Acridi-
dae), umaro uepHoTenku xyka-3Haxapss Ulomoidesdermestoides (Fairmaire, 1893) (Coleoptera, Tenebrionidae),




Uszeecmus Hayuonanvuot Akademuu nayk Pecnybnuku Kazaxcman

ryceHun Oonpmold BockoBoil Momu Galleriamellonella (Linnaeus, 1758) (Lepidoptera, Pyralidae), a Taxke Ha
KpPOBOCOCYIIIEM MKCOI0BOM Kieme Haemaphysalispunctata Canestriniand Fanzago, 1877 (Acari, Ixodida, Ixodidae)
HAMOOJBIICH YCTOHYMBOCTHIO K BO3/ICHCTBUIO AKTapoduTa U3 MPOTECTUPOBAHHBIX BPEIHBIX WICHHCTOHOIHX 00Ja-
JAIOT pasyKpameHHbI kion Eurydemaornata (Linnaeus, 1758), rycenmisr Oonbinoil BockoBoir momu Galleria-
mellonella (Linnaeus, 1758) u xyk-3Haxapp Ulomoidesdermestoides (Fairmaire, 1893). JINunHKHM 3€1€HOTO Ky3He-
unka Tettigoniaviridissima (Linnaeus, 1758),aroqHo# xo0s1ku Gomphomastaxclavata (Ostroumov, 1881) u Gyporo
koubka Chorthippusapricarius (Linnaeus, 1758), a Taxke nMaro KpoBOCOCYIIIETO MKCOAOBOTO Kieina Haemaphy-
salispunctata Canestriniand Fanzago, 1877 okazanuch Hanboiiee BOCHPUMMYHMBBI K BO3AEHCTBHIO IIpenapara.
Bo03MO0xHO, 4TO 1OJJOOHOE pa3iinuue BO MHOTOM CBSI3aHO C TOJILIMHON XMTHHOBOTO MOKPOBA MCCIEIYEMbBIX 00BEK-
TOB, KOTOPOE B KaKOH-TO Mepe 3allMIIaeT UX OT Bo3JAelcTBHs Akrapoduta. Mcxons U3 mosydeHHBIX pe3ysIbTaToB,
MOXXHO TOBOPHTb O TOM, YTO OMOJIOTMYECKUil npernapar AKTapo(UT BOZMOXKHO HCIIOIB30BaTh JJIsl 00paboTKH Ipo-
THUB BOCKOBO# MOJIH, OJIHAKO C MEpaMy MO MPEAyNPEKACHHUIO MOMAJaHus Mpernapara Ha UMaro W JMYMHOK ITYell.
Takke ero MOXKHO MPUMEHSITH IPOTUB PA3IMYHBIX BPEAUTENICH CEILCKOr0 XO3SMCTBA, U HEKOTOPHIX KPOBOCOCYIIHX
wieHucToHOruX. Ho mpu 3TOM criefryet 00s3aTeNbHO YUUTHIBATH 4yBCTBUTEIBHOCTD BPEIHOIO 00BEKTA K ICHCTBHIO
npenapara.

KaroueBbie ciioBa: AktapouT, aBepMeKTHHBI, ONOJOTHYECKHIA MTpenapar, BpeJHble WICHUCTOHOTUE, HACEKO-
MbI€, KDOBOCOCYIIHE KIICIIH, 3aIIIUTHbIE MEPOIPHSITHS, DKOIOTU3ALINS, CETLCKOE XO3IHCTBO.
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